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• rdr~ ~- ,-4.--., ,.J N1\JV1 3, 4.5, 6 LL~!: 7.5 LUO,L"ll\J(Jl \J1(Jl1~tJ1JV1 15, 20, 25, 30 LtlO,L"lllJ(Jl O(Jl,11111\J" 

m::L~tJ1JVlvlLLV1\J).J!:'lJ1).JEiOui! 0:100 25:75 50:50 75:25 LL~:: 100:0 Ltl01L"n\J~ V,tJ111-JN\S .

J1v,ini.1::'lJ1i.Ji!1-iii'jtJii.11ruv,in~V1\JA1\J 6 LtlOi'L-nU~ J1(Jl1~15u 30 Ltloi'L-nu~ £i,i~-
" 

,::vii1,3i.i::'lJ1i.1Eiou\Jion1::Lfuuvl 50:50 LtloiL-nuin 1lilfun1,uowrui.11nvl~vi 1~wij1-:· 

Lil1vii.11u~1u1u 200 lil\J i'jn1,uoi.1,1J1~1uw"ll1~ LL~::lil11i.1"l101J 1viuiii.io~1u1::~1J"llo~ .. 

?io LY11111J 7.9 LL~!: 8.0 

A1Q7A~: ).J!;'l)1).J m::Lfuu v,iniVlt;iN1\J J1(Jl1~nu VlvlLLVl\J 

Abstract 

The objective of this research was to study opportunity for used roselle replac 

tamarind chilli paste, which levels of chilli at 3-7.5, levels of palm sugar at ·: 

percentage and varied the proportion of roselle and tamarind from 0:100 25:75 5: 

75:25 100:0 percentage. The result revealed that the tamarind chilli paste preoa-tm 



wn.c[mvff ,~ova,o 

with 6 percentage chilli, 30 percentage palm sugar and roselle used for tamarind 

replacement at 50:50 percentage exhibited that the most accepted formulation. The 

consumer preference by 200 target consumers for taste and overall acceptance was 

rated in the "good acceptability" level. 

Keywords: Tamarind, Roselle, Chilli, Palm Sugar, Replacement 

ilv'iuu Q\11 A1'r1 nni.101....,1,ij n1,~"1Ju 1 
)I • 1"., -11uY11 'r1~tl1:::noun1,wt11t11i.1~"1Ju1 

nru111liij~ ru11TVHLN:::ijtJ,:: 1u·tn!~ o ijui1rn, 

ii~ vl 1i.J 11'.9::: Lti'U~1'Uf'I 11i.Jtl rl El vl/1 U'r1iElf'I CUR 1 
~ . 
: ,fl'll'U 1 n1, 1~ij-,17u 1vuv!'r11 f'l11i.J ii.i~un 

11'1A1iLLEl'U~ElOn~uv1u-,i (Antioxidant) LLN:: 

... ouh1l1Ju1t1u (Anthocyanin) 1un,:::Lfuu 

- u1J1 vl El n n,:: Lf tllJ 1tl Ltli f.JlJ L Yl f.JlJ R 1 n1, 
.. ..I 1 :i'ULLA-JYl 520 'U1 'Uli.J(J), W1J11 Anthocyanin 

.. 'r1a-J1J 0'1A11 LLO'U~EIElnil LLvl'UY11 uni:: Lf tJl.J LLvl-J 

- ,::nEJ1J~1f.lLLEJU 1Vl l"llt11ilu 51 Ltlof L-nu~ 

,-Jf'l11J1Q\I1'11N 24 LtlEliL~'U~ (Tsai. et al., 

-2) n1''l1VU1JEl'1 Universiti Kebangsaan 

iiLiiu (UKM) wu11 ni::L~U1JQvli.Jltl~1u 

::uii ~o hydroxycitrite (HCA) LLL'l::LLOU1Vl

·t1u (Sharifah, 2002) 111u1~t1'1~-JijLLU1/livivl 

• "~1 LLN:::~"1J'U1N§1J111rui.J1wini.1::1J1i.J 1v1t1 

: 'nl'i1Elnn,::: Li tllJVlvl LL Vl'Ui.J::1J1i.JtlO'U1J111"'1'U 1 'U 

,,iiui.1.J1win Lvi o L Yl i.i A11 LLEIU~oo n-B LLv1uvi 

fiv101 ~ 1 li N § \Jin ru,i' l'ilEl n n,:: Lf uutl,:: nEJu 

~fl1i11J1'7Lvl1111 7.6 nfi.i LLf'INLiiui.i 174 

-,,i.i ~ElA~El1A 18 ilN§n,i.i 11J11iluii 10 

~"7).J 1uo::ilu 0.4 ilN§nf).J 11J11iluLE1 183 

,,::m1-JA1n1,ru~1J. 2530n) LLL-i::Lwnviu:S-,1 
ft .i 
.1.u,o-,11:::uuiuci1u (Q1Jrli'\Jlu th::~~i~ri. 

2547) uon'.91nd v1onn,:::Lfuuu-,1ijA11wAru 

Yl111tl1 PIEi LLnhA'111u11J1 ,u'(hAih1un,:::Lw.1::: 

ilAt=n1:: '1iv1L1J1 fl::fl1u111>1u1uL~'UL~Ovl 

ri l'iH A i.J'r1:: imij El n 1,rn·11~1 li rl.,, NYl 111'r1,rn 
" 

(Lviqi~UVl'l n11ru1'1t11-JA, 2545) ;f-,1ij-,11u1vu 

LAu1nut1,::HV1D~fl1un1,i'nM1'.91n,1u-,11un1, 

1~f.JV11Ml§t1n W1J11 1) 1l1'l11'l1-Jn,::L~f.J1JLLvl'1 

d1'r111J~u1t1A11).JlilU1fl~1J1ij-Jtl1unN1-J 54 flu 

Ltliuu L iiuu,::'r11111 n ~).Jv!l~V11U'l11'M n,::: Lf t11J 

LLvl'1~1'U1'U 31 AU riuna).Jf'l11Jf'l).Jffi).i1~Yl1'U"ll1'l1'1 
/l • ' ' 

ni:::L'.9f.J1JLLvl'1 23 AU W1J11 1uiuii 12 'r1~'11~ 

11JV11'U'l11'l1-Jn1::: Lf UlJ LLvl-Ji'11A11i.JlilU 1fl~IJI L~EI 

i11'.9U1J~1LLfl:::L~Ell111vf'IL-i1U~1 flvlfl-J 11 .2 

Lt!"',. " ,. ,. " .. .. iL"llUIJI LLa:: 10.7 Ltl01L1JU1J1 \Jl1).JN1~1J ~o 
.. "' ~ ""' L Vlf.JlJ n1J1'U LL 1n "ll-J LL\11 n!l11'1V1 nai.JA11J fl).J0 U1'1 • • 

ihtufl'1~cu LLN::: 3 1'U'r1~11V1n'r1f.Jvl~i.JV11U"l11"l1'1 
ff ' 

n,:: LVUlJLLIM i'i1f'l11).Jlil'U Lfl~\llJ-JAO-Ji'i1 L~).Jiu 

ou1-,1ij'ltud1~qiV11'1Aii~ 2) L~O 1l1ijU1tl 50 11tl 
.; /1 ., 
vl'-JN-Jn1:::L'.9tllJ 3 ni').J 'l1'1U1L~Elv1 1 n1tJLLn1 

(300 iiii) iua::: 3 Af-J u1u 7 iufi-J 1 ii wu11 

l~NN~un1,iuilAA11::: 3) n11RnM11uNu1t1hA 
" 

Vl1-J L~'ll'UAA11::: L~o 1li~tl1u11A'11'r1io11AV11-J 
"' il ., ,k Lviu AA11:::onrnu LU0-Jon1J£J-J\JIO).J~n'r1mn'r1tr-J 

n11N1~v1 1-iiJ1l'i1EJnn,::Lf t1u 3 nf).J '-J1'l1'1riuJ1 
.. JI ..I ., J; 

LvlOl'il 1 LLr 11 l'i1).J1'UN:: 3 R1'1 Lti'UL1fl1 1 tJ WlJ 

11 80 LtlofL-nu~11011~u1t1ijiJAA11::: 1An11L~).J 

LLN:::wu11 vi11 l1ilfa:q11::: Ltlun1l'ilv-J"li1 t1ih L~o 1 u 
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n1stff PJ.Ju1J1wSnu:lJ?uwcWns:1efw 

Y11'1L~'UihH~11:::~-rn 'lJru:::ihJ:::'lJ1l-.JOtJuth:::m:iu 

~1E.JF111lu lmt,11111 14.6 LLFlflL~E.Jl,.J 429 $jaan,)J 

WtJAWtl'lA 14 na§ntl-.J 11111nu~ 44 na§ntl-.J 

1uv:::-Bu 1.5 ija§ntl-.J 1~11$juLtJ 867 1.u 

(n1:::Yl11'1A1fl11CUf{'lJ, 2530'll) 11mr'l'lltfn1;1 

n111-Ewin~-r,ua1u LLa:::J11111afiu LrimitJllu1 
" 

n ~'U1 fl LL a :::1fl'll1 ~'lJtl'l'J N a11!/1CU't11 l1 lJl1'1 nu 

1-111).J~tJ'1n11'lltJ'1~ui"tri1-11l1l-.J1n~'1;u Lw11:::win 
" 

~'r1'UA1'U'.J:::" A1''HLFIU1'1l-n'UVJ°11 l1 d1t,tFl11l-.J LNt,t 
" 

LU'Un11 L ~ l-.J1fl'll1~1 l1 nuJ1win u,::: nvunu 

J1lJl1afiu1h ma-il-.J n~u1A'lJtJ'1tJ1m1 1"'E.J 1iJiiNa 

Y1°11 l1 Ln"' Al-.Jt,t a~ ~~'U 1:::'r111'1 Fl11 l-.J LU'Un1"' 
' 

Fl11l-.J'lJl,.J LLa:::Fl11).JL~l-.J (tl~Rn, LtJn1a111ru, 

2542) 

1 . ~ . 
Ci1V'U1Alll1W'U"l1'U'.J1'U1'U 3 Am ('.J1r'"' " ~ " 

~ 1) l-.J1Ylt,tatJ'l'JN§lll LrltJf1~lL~On~lJl1 1t,tv 1i:s 
,. •• , .. ., - ,t 

(11111 Llll-.J Ln1'1l l-.J11YI) num::: LYIE.J)J ('1ltlV1~ 

" 1" - 1,..J A JI (,Z 'r11E.J'll11'1) -r,a:::Lvvi;i ~w,n'll'r1t_ifl1'U ~!. 

lJla1t,tl11V'lJ11'1) ~L1J11 WtlLLlJln 1fil-.J:::'!I"' 

~ " 1 ., ., ('llO'.J1n111a1t,t'r11V'lJ11'1) 1rnn,1).Jn'U u1'1~ 
"' " tk "' 

-J1matlu ('lltJ'.J1n111a1"'l11V'll11'1) ,l1ua" 

'r1tJV'U1'1W) 1N'r1).JN1J (~tl'.J1nlJla1t,tl11tJt 
" 

n'l'J LL l1'1U'U (~tJ'.J1n~ia1i;il11E.J'lJ11'1) LF1~11~.: 
' 

-J1m:::Y1:::~'11w 1NJ1,ru (lJl·n1v~u) 1fJi!- -

a-.i1iJN'i;i 1-E1wu1una1-.1 Nt,t'.J'U'r1l-.JflnLLa:::J- -., ' 
" " LLl1'1 -J1-J1win)J:::'lJ1l-.Jli''l'I 3 fl1'11l-.J1'Vhm1r, 

" 
1'1CUil1WY11\l~1'Utl1:::fl1Y1Nl-.JNfl 
' 
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Wfl. qn'IIJA l~OIJD'IEI 

'111"YI 1 N1\HJ('n.J'IJEhlU1'WifllJ::'IJ11J 

1if1'UfUUJ 
u..lE'SLWPI 

• a,i'rii 2 a,inl 3 ijfl1YI 1 
" " 

ndJ 10.48 8.91 13.8 

fl")::LvitJIJ 2.56 4.45 3.4 

"Win11'1'1tHnu 
" 

4.66 8.91 3.4 

>J::'IJ"l>JEifl\J 44.2 22.28 12.3 
l " 

u1,i1atltJ 7.45 14.26 30 
X 

LUEl'l'l~~tJ 26.34 13.36 22.7 
l ., • 

4.19 5.5 U11JU'W'll -
L,1El~"itJ/~" LL ~"'UU - 8.91 5.2 .. 

17.82 n::Yl - -
"r1El>J't11 LLUI" - 8.91 -.. ·rn-ui - 0.89 -.. 

1.78 LnaEl - -

" u1tla1 - - 3.7 

~ "ltJL'l'IPI • N!lli~ 1 1iiLdO'l'IIJtr1J 
II V 

~!II,~ 21ii'l'l~fl"'l>Jitatu ,Lfl::dio~"tru 

~!II,~ 3 11iLdo'l'l~tru LLfl::1"u~"tlu 

., 1' ... 
2.2 Afll!t1tli1J1rutl1\Jl1atiu 2. fl1fflPl!U1Rfl'1U1'W'1m-1:111JJ 

" 
2.1 ~nl!t1tlimru-win~Vl'dA1u · " ti ., " "' 1 1 U1U11111t'l 1JIJ1'1:!'1U1VIUflNAIJthl ua111, liltJ ., 

., ... 
lhviin~vi,.rn1umL~~ti1u~...i ~1...i Yi1R111J 

Rnli1tli1J1ruu1mailuV1 15, 20, 25 LLt'l:: 30 

" LUEliL~tJ~ 11'1LLNUfl11Vli;)~El'1LL1J1J CRD L~o1~ 
El1~ Yi11ifo::L~(;)J1 ~1ni.ruu11tJNAIJ1'Uij\Jl1 

L ~\,I Vl'l11J ti...itl i IJ 1 rut!1 \Jl1 arlu~ L VI i.11:: Ni.1111 El 
,. iu\Jlou~ L~IJ-win~Vl'dfl'1'U 1"'tJRnl!t1tlii.11ru 

.,1/ .,j tl ..... n 1, u oi.i i'u'IJ£l" ~Vl"' t<rnu 1'11 uV1°1 n1,tJ,:: d'.lu 
"l'IJVI\JN1'UVl 3. 4.5 , 6 LLt'l:: 7 .5 L El"H'llWJl 

" ~rum'WV11...i~hutl,::fl'1V1tfi.1N'a mtJm'W LLtai:: LRij 1"' - ,1/ a 20 LUO{ L~'U~) . fl '1:!'W'1fl'IJVl\dfl'1'U LLi;)'ll 

_, l"" ,,. ;LLN\Jfl11Vllilt'lEhlLL1J1J CRD L'WEI VILVl'UVl'ntrn...i 2.3 ?l nl!t1n111-En,:: Lf tJUVllil LL VltJi.J::'IJ1i.J~EltJ 
.. ~ .j I ., 

;,.n ru 'W'7fl'lJVI\J N1'UVl L Vii.I 1:: NIJ \Jlfl n1, UEI i.111J'llfl'1 
,l1n,::LftJuA~1J1~1...ii1~111JA::El1~ u1 ., 

• i!AEIU L{;)tJvi1n11tl1::L~w-1ru111'Wvi1...i~1u 
LU'W1::n~1Jlilfln 250 ni'i.11J1i!u 1~ijR11i.1t'l:: LDtJ{;) • 

:N1Vli>Jfi'N fl1tJ/l1'W LL~::L~~ 1 1 .,j ' d 'WEIU'7::1J1ru i;)tJ ih~'lEl'llNAIJ iJtJ~1tJ~11i.lL11 

VIIJltJL~'lJ 2 LU'UL1t'l1 5 u1Yi ~,niruu11tJNAi.J 1u 
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n1siff P1.JU1U1WSnU:lJ1UWmJnS:teffJU 

~11111wff u111EJuviL~J.JJ.J:::"t11J.JflEJ'U L@lt1Arn~1 t11111A1u .. ' 

J.J:::'ll1J.Jflt1'U~EJn1:::L~t1uvl 1 oo:o 75:25 50:50 

25:75 LLf'l::: 0:100 11'1LLN'Un11Vl@laEJ-mlJ1.J CRD 

L vl ti 1 iiV111u ci'1tliJ.J1 run1, 1-E n,::: Lf tJlJVl 1,1 LL Vl'U 

J.J:::'ll1J.JflEJ'UV1Ll1J.J1:::NJ.JlJit1n11t1t1J.J11J"tlt1'1NV1@1Nt11J ,, 
L@I mi1 m,tJ,::: L5J'UR ru111YlV11'1~1utJ1::: N1YliJ.J N'N • 

3.1 Yl1'1~1'Utl1:::N1V1«J.JNN 

L@ltJU1LL\Jl'1n11mtJEJmtl~t1n .,t'U\Jl1J.J"tl11'11ii 

jjR11J.Jn-)1'1 0.5 L"l!'U~ LJ.J\Jl"'i LA1Yltl1t1J.JJ1win 

J.J:::'ll1J.J Yl@INEJlJ L@ltJ1D 9-point Hedonic Scale 

Test (9 = tJEJJ.Ji'umnvif{@I, 1 = 1>.it1EJJ.J11JJ.J1n 

yj ~(;l) 1.1,::: Li1'U~ N111Yl'r11'1~1'U ~n,~ru:::1.l11n!] 
,K ~ ., A .. 1 

L'UEl~J.JNN 1N"l!1IJI R11J.JLN(;l R11J.J'llEJU @ltJ11J.J 

1-E~Yl(;lNEJ1JY11'1U1!::N1Yl«J.JNN~1'U1'U 40 R'U . ,: 
(m 2 'll1) 

3.2 Yl1'1~11'Un1tJ111W 

I'! n U0

1 Yl in J.J::: "ti 1 J.J 1 N 111 "l! 'U::: LL n 1 n a J.J 

L~'UN1uf-1uuna1" 5 L'll'U~LJ.J(Jl1 N'1 1 L'11'U~LJ.J"11 ,, ,, 
V'UL~J.J 1(;li'i1a (Yh 3 i1) L(;lt11-H Hunter Lab 

Colorimeter 1'U Color Flex u;,;-.,, ~aLaEJi • 
1na 1mi V1fl(;l 1.l1:::LV1ANl1'l~mJ.Jin1 .. 

3.3 Vl1'1~11'UU•ljj 

- 1LR11!::l1UiJ.J1NR11J.J~'U (Yi1 3 i1) 

1111>-Jiii AOAC {1995) L(;lt1i'11J11mh" 5 nfJ.J 

1~1u~1t10:::f'ljjLuf.JJ.J EJulu~mrn)J~EJ'U (Hot Air ,, ,, 
o - A Oven. Memmert 1'U ULM-600) VlEINl-1/lJ.J . . ,, 

105 °c Ltluna1 2 -#1 LJ.J'1 1.l~EJtJ liiLuu 1u LC11,t!il ,, 
R11J.J.-ffu i'1ll1l1un1J11mh'1 ~1u1rumR11J.J:ffu 

IJl7J.JN(Jl1 ,, 

R11J.J:ffu = u.u.v1mv11.l x 100 

'U. 'U.1'11 El U1'1 ri El'UEllJ 

- 1(;lR1 pH (vh 3 i1) 11,1v,l1i1t: _ 
"A ~ I -.,• 

'U1W1nJ.J:::"tl1J.JV1'1Nt1'1~\Jl1EltJ1'1a::: 25 n1J.J L~[ • 

li1vJ1niu 225 jja~~\111 L'llU1 liiL-n1nu U":.. 
iii1n,1,1-~1'1 L(;ltJl-E pH-meter 1'U PH211 !.. • , 
HNNA Instrument 1.l1:::LV1ADlll1~ 

'U
0

1 N av11~ J.J11 LR 11::: l1 R 11 J.J LLU11... ~ 
(Analysis of Variance, ANOVA) Ltl~tJt..; 

i'i7LU~tJ"'i!::l111'1Vl~Vl LJ.J'UtA't(;ltJ 1-E Least Signif-

4. n1·rn £l iii'iJ11 £1'1 .7u;111 flilii Pi mi1w · 
V 

iit111iiil'lRwn1-ni,uu1 

L(;ltJU11~tl1winJ.J:::"tl1J.J~'1i1un1,~,. -

ui1a'11uft1vvijj~1D(;lNOV1 'll'U1(;l 50 jja;i 

W1EJJ.J LL\11'1 n11vi.,ruLi'.lu LL 1'UIJl1J.J'll17'1 R11i. -

1.l1:::J.J1ru 0.5 L'll'U~LJ.J\111 4-5 iu m,vlur:-· , . 
Niln Yi1n111.l1:::LiluRru111wV11'11.l1:::N1V1lJ.J,s • • 
NlJ7LllR~'1 LU'Ul'l1 LL Vl'U'lJEJ,Jn ~ J.J LU1l1J.J1tJi1,.. ,, . 
200 R'U (n~J.JLi11l1J.J1t1~EJ1JRRavijjEJ1tJEJu1:::Y 

~ , , 'LI 

30-45 tl J'1LWA'll1tJLLf'l!::LWAl1qj'1 v1nui.-

J.Jl111VltJ1~tJl1Eln11~11VltJ LLa:::a:::LL1n 1naL~~ 

~hvin 9-point Hedonic Scale Test (1 = • 

'llEJ1JJ.J1nviN1,1, 9 = "l!El1JJ.J1nv1N1,1} 1.1,:::~'UNa; • • 
R11J.J'11EJU L(;ltJ"'i1J.J tl1NaJ.J1i LR,1:::l1~1t11t11LL 

"" ' - .. .!'I - ., SPSS LWEll11R1LUatJ '11'1L1J'UnTrn'UtJ'UNar 

v El J.J 11J'll EJ'I] NlJ7Lll Rfijj lJi El N ~ 1,11) ruivfH111J'" ,, 
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i1011Yl~UUh1 

N fl nTnJ,:: dJufl rumwvn-..11.h:: R1Yl N>J N'R • 
1NJ1win>J::'1J1>J~tJ11~umJu~...i 3 ~~, wu11 

• .., "" 1 " --~R01J>Jn1,uO >J 1lJYlLL(J\n(J\1'1lnUY11'1lRn~ 

1 .I J( ., 

: ~ 0.05) ~'llLLR(;l~ 'U1'1111~'11 2 irnn-v1nu U'llWl.J 

~tJ11~ 21~,ufl11>J'l10u1~u, 1>J1~\Jl1...i-v1n~(J\1 ., 
3 Li'lmw,1::i...i 2 ij~i-Ojjn1,t-tiLd£J~~Li'ltJ 

.UNN>J~1U 1R'l11~'1JO~~~LA~•1nR11u,::nou 

.I 
('1ffl im::1cu::ll11n!J X R: ., LU£> SJNR 

6.2c 6.5° 

2 6.9b 6.8b 

3 7.3* 7.2" 

WfT.qnWff l~DIJ07EJ 

~£hi1-r,,!n 1>JLfl nfl~1~N1>J11n fl:: fl1ml11~ ~" • 
• Ji •1 X J( X N1,u,::no1.JL'rlfl1U~::>J un~1>JLUO'lJO'llW1nri'll 

"rHHJ ~ mnn111i.alfl1 N1,u,::naui~nih1 

otj1un~>J'1Jo...in,(;ladl1u ~'ll\JIE>1ud flo Y1oiu 

11..liNu 1nfl-Bu £Jfl1ilu LLfl::£J1i'~iiu 1~u 1nfl~tJ 

1::jj>J1n 1uri...i 1nfl;u£h:11uvh 1i1LA(;l,N'r111u1.1fl...i • 
17'11 (R'111°tiniu1s1un'1 , 2552) ~-.lt:1'1Nfl\Jl£l • • 
miuo>J,u 1~u11>J'lJMNYl~NfllJ 1~utl1win>J::1.11>J ., 
N~,~ 3 1~iun1·rno>Ji1J>J1n~R(;l1uY1n~1u ., . . 
~'llL~oni!1win>J::1.11>JNtJ11~ 3 >J1'Vi1n1,~lllJU1\Jlo1u ., 

1ti1'111;i fl'l1JILNR f'l'l1J111£11J 1RU1'lJI 

5.9° 5.9° 6.3b 

6.6b 6.6b 7 .Qab 

7.1 • 7.1° 7.2" 

ommi1ri1J9h'111'U 1uA£Ja>.nMitnritmRfhl11Sj\1'11>-JLLMl'l1'111'UVl1~Rii~ (p ~ 0.05) 

11..fforn'VitJ1Jf'l'l1>-JLLMl'l1'11~uiS LSD 

.. 1' ... 
2. n'lffilliJU1~'1ffl1~1nSJ: 'tl1i.l 

2.1 n1,?f m:11tJi>J1ruwin~'rltJR1U~ 3, 4.5. 

Jfl:: 7.5 LUOi'L<nUIJl 

-v1 nn11~1ilJu1 ij(J\iJ1win>J::'1J1>J 1v'lu?f m:11 
.. Jt ,I .1 ...... 

·:.11ruyj1MJ'rl'UN1'UY1 3. 4.5. 6 LLfl:: 7.5 LLJfl1L'll'U(J\ 
" 

-vHl"fjinf-r,uR1ua LLv1...i 20 Ll.lEli'L~UIJl) ~rn ., 
· 7,J,:: LiJU~ ru/l1WY11-.l ~1U Un R1Yl i>J NN 

:.r11 ~Yl(;lN£l1Jjjn11UO>J'71J~LLM\Jl1'1lflUY11'1RMi 

- ~ o.05) tl1wim.J ::1.11>J~(J\1~-Bwin~'rltJN1u 

11..lof L~ulJl 1~ n17VD>J71.J >J1 n~~v'l 1 ul1 n~1u 

::u-.lwu11 m, 1-Bwinf'rltJN1utu1..li>J1ru~LYi>J 

.i-lLL\JI 3 ifo 6 LUO{L~U~ n11UEl>J71.J~1U\Jl1'1'1 

-vdi uu11ll>JR~-ilu~rnJ(i1~u LL\JIL~El 1-liuiinru ., 
.._J( ,, ,. ,, "X 

w,n'll'rli.,iR1'U 7.5 LUEl1L'llU1'l n71VEl>J1U"11U 

fl11>JLN(;l fl11>J'r111\J fl11>J'llfl1Jl~u,1>J-v::flv'lfl-.l 

(tJ1111'1l~ 3) LW11:: 1uwin~'rltJN1tJjjN1'lLLFIU1'11-nU 

(Capsaisin) ~'Vi11-XwimN(;l N1i dwumnuiL1ru 

1~ Ni!~~u,::-r,i1-..1L'.11t'l~ LLa::,n'llEl...iwin (A1u~ 

Ltlmda111,...i na1...iA'll11'1) LL\JI t:l1tJ'lJfl-.l Ld'ONfl~in 

LL fl:: L>J~v1winjjN1-SLLflU1'11-nuo~UflU>J1n Ftui111..l ., 
i1mi11-vi1L>J~(;l~0~1u'1Jo...iwin~LNv'l~~v'l LLFt1..l1'11-

-BmtluN1,~~iji 1~i1n~'U LLt'l:: 1~i'.i·rn U>JLLAU1'11-

-Buv:: 1~i'.i-rn LL\Jl'Vi11-X\JIEl>J7U1R'lJO~L11~NnLLN1.J ., 
iau 'rliEl~Lit1n11L~(;l 1~ LlFIU1'11ilUYlU~() 

Ft11>JiauLLfl::Ft11>JLVU ~..,Ju mi ~>J t-XNn'rliEJ • 

5<17S~lnms uvi1~m.11at1vien1s~1lnt1 Dr1 29 ouufi 4 1~euPJa1Au - su::nAu 2552 
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n1stff/!LJu1J1wsnu:01UWEfl.Jns:1efeu 

LL'11LLii-J1JJ~~-rnvi11~Ft17l-JLN!il~(\!LatJ1tl (Hsu and 

1., ... .:r 1 ti"' Yen, eds., 2007) n11 '11W1n'll'YllJfl'1W w 1l-J7ru 

mmfo Nfl 1 ~~Ft11l-J LN!ill-J7 n Lnwn11~N1JiW"lR-v::iu 
" 

1~ Lnrui1!il1::~111-n1i-1LN!ili£>wA1nl.'l'll£l-JViin'Yli£> 

N'nNl.'l 131~~A7,LLFttlh~w it" 1~Ft17l-J LN!ilit1wd 

Lit1n11 fl' 1nia~ (Seoville) Lvit11!ilFt17l-JQW'YliEl • 
Ft17l-JLN lili'tlW'll £)-JWi n l1i7-J'll'U !il nu A7'Yl'lU Ft17 l-J 

Ltlv1~1 t,11~-v1nwin~'Yl'J A1 w-v:: El tj~ 50,000-

... .:t 
-win11't1Uif1U 

V 

(Wil1L1jU~) in1:1cu::1h1n!J i 

3 7.6b 7.4b 

4.5 7.7b 7.7ab 

6 8.o• 7.8° 

7.5 8.o· 7.8° 

100,000 N1nil.'l~ 1w'llru::~fl'71LLRtlh£u~· 

i!uii1-11t11:::ll1ru 15,000.000- 16,00C 

fl' 1nifl~ tlil-J1rul:l'1,LLRtl1'l!£u 1 uwinfv; 

Lvhnu 18.2 ppm. ~-JA7,LLFttlh£ul.'l::fl1!."': 

Lrlt.1-JL~ml£>t.1 LLlJia:::l.'l1t.11~~ul'll~u J1~i. 

LLtll.'lnorrn~ (d1tl'M1u~1JUW11V1t111-1w,i~ 

LV1Ftfo1a~LL~-J'111~. 2552) 

il~iviiAn1:11 
.. 

11111>-ILNA Pl11>J't111U 

7.6b 7.1b 7.3b 

7.7b 7.1b 7.3b 

7.98 7.5° 7.9" 

7.0° 6.9° 7.2b 

a,b.c Onl,'7n1111Jlli1'311U1Ul'lmt>J'UL~tl111U LLff!il-311i'.il'l11JJLLllln lli1-311UY11'3fffi6j (p !, 0.05) 

Ltl~1.J1JLYiU1Jl'l"l1JJLLlllnlli1-3l!i11.J1n LSD 

L~fl~n~1~1a'lJ£J-JJ1wini-1::'lJ7l-JLRt11nu 

tlimruwin~'YIUA1U WU17 iiFt17l-JLLl'lnlJi1-JflU 
V 

Vl7-JAMi (p < 0.05) 11ilt1~1a'lJeJ-Jli1wini-1:::'lJ,l-J 

LLtl1~Uf11''l'-JflUtlil-J7ruWin~'Yl'JA1U n~71~£l ch 
1-Et1imruwin~m,1A1mvii-i~u Ft11l-JA17-J LLa:: 

Ft11l-J~ A LL(,1-J'lJD-JJ1v;inl-J ::'1!1l-Jihdi1-11 Lril-Jlu 
1w'YiAV11-JL~ll11lU (l'l7,7-J~ 4) LV'417:: 1uwin~'Yl'J 

A1u-v::: ~ A1, HH~ ~t,1 o ,i1 un ~Wl-J R1l'l ciw1 n 
'(i • • 

LLFI hviueJtJ~ NflV'lin-v::~A1,1~a~d11-1cy -

LLRU LL'llU'Yiu (Capsaithin) ~-JLilUN7i~,i_p.... 

1,viuot.1~ (Ketocarotenoid. C H NO) LLa: • 
40 58 3 

V'l1JA1,~u~ii~l'l,1n~L~u-Jnu 1~LLri LLFttlhi~-

(Capsorubin) LiitJLL'llu'Yiu (Zeazanthin) ~Lr~ 

(Lutein) ulmL"llu'Yiu (Neoxanthin) 111Ea 

LL'llU~U (Violaxanthin) LLl.'l::Ul'l1-LLR 1,; -

(~-carotene) (Purseglove. et al., 1981) 

::nsms3lj1n1S u1111~ntnat1111on1sFhlm.1 Dn 29 aLJun 4 wi0UPJa1flU - SU:)1flU 25:: 



Wfl.c[nwfi /SfJIJOW 

,hi 

(LtlD1LWR) L* a* b* 

3 2Q.3d 14.4d 2Q.8d 

4.5 22.4° 15.3° 21.7° 

6 23.9b 15.9b 22.6b 

7.5 24.71 16.48 23.18 

~ :in1:1-,ri1nu1'i1-.1riu 1 \.ll'IBtr>JuL~u1riuLLffr;·1-.1i1Slfl11>JLLl'IMh-.1rium,H~a~ (p < o.05) Ltl1urnviuu1'111>J ,LM1'i1-.1 

:~u1n LSD 

-.. 1'11fl11>Jff11'1 (0 • ij1r1, 100 = Ai1-.l) 

.. iLL(M / RL½iu1 (+ = alllil-.1. - "' RL½iu1) 

r Jm~El,J / ith~u (+ = all1~!N . • - ihh~u) 

.. X 
w1n11't'1\flil'1'U 

(Ltlfl1L-ii'U~) 

3 

4.5 

6 

7.5 

'll O..Jwin~l'1\1A'm Ltli.m ~J.J1~1ns1, LLAllL'tlilu 
1uwin~-r,uA1u ~-l~A11J.JLN~~ou ~An1WLtlu 

" 
n,~1.h::no1Jn1Jwin~11111ilu-il fl'-l 87.0-90.0 

" ih~~ni'J.J I 1 oo ni'J.J v'~LtlULrn~..J'lJO-ln'l(;l 

ascorbic fl\rni'l 1 ~'11winJ.J ::'lJ1J.J~l'l11J.J Ltlun,~ 

L~J.J~UL~f) 1iilliJ.J1ruwin~l'1\1fl'1UL~J.J~U ('W;n 
~ 
11'1\t, 2552) 

~ 1'111)JW pH 

(Wfl1L-ii'U~) 

30.5d 5.91 

30.6° 5.7b 

32.1b 5.5° 

33.3" 5.2d 

9P :inl:17111'11Jl'11,JJiU1\.IAEltr>JU,~U1'1ULrnl1l'1i1iJl'l11>JUl'I01'i1'1'1\.1'11'1Aci~ (p < 0.05) 

,tl1urnviu1Jl'l11>JLLt11n~1-.111r1u1S LSD 

...- IS5tn ms u1111!:imnav111on1s"'1Tnt1 Ori 29 auun 4 ~OUl?Jc11AU • BU:>1flU 2552 
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mslllP1Ju1u1wsnu:uwwauns:1!w 

V-J L~ EJmhviin3J:::"lJ1i.1~vi,«i-E'l.lii.n CUVlin 
~ • I .- 4 _. al 1X"' ., "lJ'r1'UATU 6 LuEJ,L'lfU(II '11'1 l'l'l1Jn1"HJEl3J'l1J341n 

IJ 

~fl~ 1tJYhm,~~u111iEJ 

2.2 m,RmntJi3,11ruil1vi1aflu 

·•nnm,i~u1~vi,tl1Ylin3,1:::"lJ1).J L~f.JRm-n 

1.limrutl1vi1aflu~ 15, 20, 25 LLa::: 30 LUEl'lL'n'U{ll 

~rn n1,1.l,::: Liiu1-1 rumYl'Vl1-J~1mh::: A1'Vltf:.ia , 
I \I ... '-' .I I 4,,, -

Vl1J11 N'Vl~ A El1J3J m,f.J EJ).J'l1J'Vl LLVI n (111'1 n'U'Vl1.J > 
IJ 

(p ~ 0.05) L~f.J~vi,tl1Ylin).J:::1n3,1vi1-nJ1vi1tl 

30 LUEl7L'n'U{ll iln1,f.JE13Jillmn~A~11.n1ri , ' 

P111·Nii 6 ~rnn1"ltl"l:::Ljjufltufrn'iV11-.:1tl,:::&1'Vll>-1N'& 1unw,f111Ju1~(11"lt!1Y1in>-1:::111>-1LRv1nutli>-11cuJ1\111aC:. 

t ll .I 
U1Pl1iUU U~iV~ffn1:t1 

(Ltlfl;L;jufi) im:t~ 1.l11n!J i .. 
fl11i.tLNfl fl11i.t'111U ,i11i.t11ou lt1ura 

15 7.6c 7.8' 7.4c 7.2d 7.5° 

20 7.6° 7.7b 7.5c 7.5c 7.6bc 

25 7.8b 7.7b 7.7b 7.9b 7.8b 

30 a.o· 7.2c 7.98 8.1 8 a.o• 
a,b .c ,d an~"lri1fllJ\111'1f7U1ul'lfli>-JUL~tJ1f7ULL~i,l,l'huJ511'111mLl'tn11h..inuY11'1~c\61 (p .!, 0.05) 

Ltliurnviuul'!11>-JLLl'lnlli1-.:11~u1B LSD 

i'l1 ~"lJEJ'1ii1Yli n).J :::"lJ1).J 1 'Un1'l~~'U 1 A (II, 
IJ 

L~f.J1t11JtJimrutl1i;11aiJu jjl-111).JLLV!nl'i1'1tl'U'Vl1'1 

An~ (p < 0.05) 1~ui'111-1113JA11'1"lJEJ'1~LLtl,NnN'u 

tllJLUEl'lL'n'U{lltl1vi1aflu ((111,7'1~ 7) n~11~El L~El 

1-E1Ji3,11ruJ1vi1aflu3,11 n~u 1-111).JA11..iv::: a~a\l 

-11'1 Lii~v1ntlflnif.J71-1111 L>-J 1a L'll'l!'U (Carameliza

ti on) L~>-Jv1nn1,L'l.l~f.Juti1vi1a n ~ 11-1 a1tl dJu 

~,vi L!ilmLa::: m.Ju 1ua 1~un11~~ Lit1'1~1~ Liun11 

Lobry de Bruyn - Alberda Van Eckenstein 

transformation £\IV:: 1~ou1~EJEla (Endiol) L~El 111 

1-111).J'lEJUl'iEJ 11.lv::: riEJ 1l1di~n11ri1~~ti1EJE1nv1n 

L>-JLa~a"lJEJ\lt!1l;na (Sugar Dehydration) '1111.l~ 

n7'lA'l1'11ll~,EJniiL).JflaL~El~'l1a n,~1~il1-1 LLa::: 
IJ IJ 

V1~'U v1niruv:::Ln~ 1-n11-1aL'll'l!'U (Cyclization) 1~ 

LU'U 2-lj11a~l!~ chtl1(111aL~3J~'Uvl1iLU'l.nl1!i11a 

LYl'U LVI A N ~vinrui~1~V1 nlllj niu1dv:: ."" 

2-~11a~m~· LLl'it11J1vi1aL~>-J~uifr-ELiJmi~ 
IJ 

L ~n L'11A N ~ vinru-n~1~v1n'l.lfi nif.J1dv:: .. 

5-1B~1EJniL).Jna-2-Yh1a~B~ (El~R'ni LEJn 1R •. 
IJ 

2542) 1~uil LLu11u).JLtJu 1u1u'Vi1uE1'1L~t11r·-• 

n1,Ln~aJ1~1a1u,:::~11'1n,:::u1un1,Na,~ 

ii€1 LL a:: L~1 Lf u1 ~" A'1 Na L~f.J m-J!'iEJ ~n~ 
.1 .. ., ., ., ~ 1 - ,r u,1n!)"lJEl'1Navinru,ma:::m,vi~&i'U •HaEJn'tf_ 

~1JiL111'l L~f.Jn7'lLn~atl1!i11a 1un1'imJn 1~11i1L~ 
IJ 

EJU1'1'11~L~11u'li1\I 3 1'ULL,n tli).J1ru 5-111 

iiL3Jfi~-2-~'l7a~~~ (HMF) ii'1LU'U~'ll'UU-.ln: 
IJ 

~1LU'U 11.l"lJEJ'11.lflnif.J7 Maillard Lvi3J,t''ULL1JUL't: 

(~'Vlfl1~'U LaA~i. 2543) ~'1Na"lJEJ'1i'l1a~1, 

l-111>-JAEl~l-1~El'1111Jn7,llEl3JilJ~1'Ua"lJEJ'1ij'Vl~6~ 

a~a-.l L~El 1-EtJi).J1CUJ1man1JL~).J~ti (Vi1,1..rr -

::nsa1s:'.iu1n1s uvi1:'.im.naevion1sA1lm.1 on 29 auurl 4 l~OUPJcl1AU - su::nAU ::_ 



{Wfl1Lfufi) L* a• 

15 31.0• 14.9d 

20 28.7b 15.2° 

25 26.6° 15.9b 

30 22.4d 16.7" 

llOH'ln1nu11h.inu1urioainMiu1nt1LLfHll'111ilPl11iJLLll1nlli1-,1riuY111lRii6i (p < 0.05) 

Ltli1J1JL ii1J1JPl11ilLLll1 nlli1..i 1~ uiii LSD 

• fl1Pl11).Jt'l11'1 (0 = il,i. 100 = ff111l) 

~ RLL~ll / tMiu1 (+ • ffLL~..i. - • i11iu1) 

,, - "'" - .,, - "'". - 11L'Ylt'l£hl / ~U1Llltl (+ • ~L'Ylt'lO-.l, - = ~U1Llltl) 

Wfl.cfn'llJfl l~DIJO?ll 

b* 

26.0" 

24.3b 

23.2° 

22.9d 

~ ~ . ~ 
\ll11).J"llU ~at pH t0'1U1W7n).Jt~7).JLU (Sugar Dehydration) tI11tJAn1,~i1-:i1o~ion~-

" 
. i"1.lu 1 ij (Jl 'HM u 1 riu tJi ).J 1 ruJ, 1111 ~flu ii 
iJLL(Jln~1'1riUYl1'1~a~ (p < 0.05) 1~!.li-11 
~ tJ"' "tJ ...... " .:.: .. ~"llULL '7NU1111'1nUL 07L'l!U(Jl~rNU1(Jl1NlJtJYI 

· ~11~0 n1,HJ1mNDu 30 Ltloi'L-nu~ A\IN~ 

'A17).Jlu~-:in11~911~u (tJn,,-:i~ 8) LUUNN 

1nn11n1v~J1oon~1n1).JLNnN~EJ\IJ1(Jl7N 
' 

L).JBNLYl0~11N n,~J~Ul'l LL~t~1~U 1utJ~niu1 

A111L).JhL"lliu (o~rrnt Lon1~1,,ru. 2542) 

El'-,~rn 1'11 L~o 1itJi).J1 rutl1gi1NDtJ).J1 n~u fiij n,, 

rhv~J1oon~1n 1).J LN~N~ENtl11111N L~).J~U L'lluriu 

ut1n~1mru ff'1Y-l1J17 tJi).J1ruJ1911~nuv11ib.JijNa 

Pit1i'i1 pH (p ~ 0.05) 

... ~ 1 .., " .. al ~ • ,.. " !i YI 8 \\111).J'tJU LLfl!: pH Un1iYilllJU1~1117\.11yj'imJ::"lJ1).JLnf.11r1Uu7).J1CUU1\Jl1flul.J 

{L1.Jfl,f LfU'1) {L1.lfl1LfU'1) 

15 32.1d 

20 34.9° 

25 37.8b 

30 40.4" 

JnHin1171Jlll1'11lU1t1P1f.ltr)J'UL~IJ117ULLR~'111iJPl11iJLLll10lll11lllUY11'1t'l!i6i (p < 0.05) 

.1.iiuuLiiUlJP111).JLL\IIOlll1'1111w1ii LSD 

· S:'.)l:l1n1S Ul-'!1~nu1aEJl-'!On1sfl1Tnu un 29 OJ.Jun 4 l~OUP)a1AU • eu:nAu 2552 

pH 

5.8" 

5.98 

5.8° 

5.8" 

.----- -·>:...,
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msulPUu,1.hwsnu:vwwauns:1'.fou 

V'1Lih:im.hwim.i:::-n1i.i~mi!1-EtJii.11nn.I1,nfl 

Ou 30 LtJEliL~u~ ~"1~iun1"rnt1i.iimnnviac;i • 
1tJvhn1,~~mlJiE111.J 

1., :1 ' 1 3. n11 1in1::L~fl1JYlfHLYI\Ul::111iJ£1£1U U 

,J 

YI 100:0 75:25 50:50 25.75 LLS::: 0: 100 

~rn 0111.J,::: dJu~rumwV11'1tJ1:::a1V1ii.1 ~a wu11 • 
~vic;i NEJU" n11u£1i.ii'u~1uin~ru::tJ,1n!J ff 
.t~.., 1 ,J ,., LUEIL'li.lNN LLa:::~11i.J'l!ElU ~f.J'l1i.JV1LL"1n1J11'1nUV11'1 

an~ (p ~ o.05)11ilu"n1,uE1i.ii'u~1u~n1;ru::: 

tJ,1n!J LLa:::i;n1i.i·zrnu 1~u-ni.i~ij LL"1nlJ11'1 

~1,111viHi.1:::1ni.1EimJL'i£1n,::Lf uuvi 1 oo:o 

1"1ntJ,:::N'1~'1l£1'1'11U1~f.l~El"n11An~1~11i.1LL~ • 
1~1.m1,1in,::Lff.JUYl(;lLLYIUi.J::'111i.JO£lU LilE. -

tJimCUN11LL£lU~ElEln"nLL~U~l111UNa"1JiCU'1 ~ 

~1,111il1it1imrui.1:::111i.1£iE1w11t1n,:::Lf uuvi 5 

"n11u£1i.1iui.11nviac;iV11'1~1uin~ru:::tJ11nr 
' -

LLa:::~11i.i,rnu 1i;i f.l,1JJ (lll1,1"vi 9) li,iuij 

um.J iui.11nn11~\Jl,~U'J vi1-En,::: Lf uumu. 

i.1:::111JJ O ElU v" LNEI n a"1'1'ltJY1°1n1,vic;i NEl1J 
" 

f.JEli.JiU1lEl'1Nui111~1u~u1J1£1UlJiE11tJ 
" 

.i t1 ... ti ~ ., 1 ., ' ... .i ., 1" 2 
fl1'1'h'YI 9 nTl ,:::LJJUfHUJl1YfV11" ,:::R1'VhiJJ~R unTlYilllJU1RfliU1Yi,nJJ:::1nJJLntJ1nun1, •tm,:::L~UU'VIP . " 

ilfl'1181U 

' :z 
JJ:::111JJEIEIU : n1:::Lfitl1J 

100. 0 

75 : 25 

50: 50 

25 : 75 

0 100 

i 

7.9b 

8.0ab 

8.1• 

7.5° 

7.4d 

8.4° 

8.2b 

8.2b 

7.6° 

7.6' 

7.7' 

7.6" 

7.6' 

7.5° 

7 5• 

8.3° 

8.1b 

8.2'0 

7.7° 

7.5d 

a.b.C.d !i'm,1irhnulli1'1n\.lL\.lf'lf)AJJUL~U111\.ILLR(;hl11iif'l11lJLLllln~1,H1\.l'Vl1'1Rci;j (p !> 0.05) 

Ltliumilum111JJu..n,i1.., 1,iu1S LSD 

f'i1 N11£1'1ti1wi n i.1::'111i.11 un1,~{llJu1a", 
" 

L~ f.11 nutJii.11 CUi.J :::-n1i.10£11.JlJl El ni::: Lf f.JU ij 

~11JJLL"1nL'l7'1f1UYl1-JNn~ (p < 0.05) 11ilf.JWU11 

~11 i.J N11 "1l El'1 Ntf1wi ni.i :::-n1 i.J LL tJ, N n ~U flU 

fl"111~1U'll£1'1n1:::Lff.JU ("11'l1'1vi 10) na11~£1 

O" 1-Em:::Lf uu 1utJii.11rui.11n~u f'i1~11i.ia11..,-nt1'1 

1.hwini.i:::111i.1~::ii"ai,it'hl LUUNam~1mn, 1u"1on 

n,:::Lf uuviLiun11 LLEJu1vi1'llu1ilu ~"Ltlu,-.1~~ 

ff ij1" LL~" tJ,::: n EJU tfi 1 f.J N1 'l Cyanic • 

Delphinidin Ltltuiiu (Nn1uuLLWYIULLNU~" -

2552) V'1N'1Na1l1ti1wini.1:::-n1i.iija~J1a" ~;'_i 

Ltluvi u£1i.1i'u'DE1'1NYl(;IN£1u Li1t1 Huimrun,:::Lf _ 
" 

mnn11 50 LtJoiL-iiu~ ~u1u (m11"vi 9) 

::nScf1S~tJ1n1S Ul'l1!5nEJ1c:itJl'!On1S1-hlnEJ Oii 29 OlJUii 4 ~OUP)a1AU - SU:)1AU 25::. 



Wf1.qmvl'f /S0VQW 

EPl11R')'U thi 
" >J::,muiE-u : n1::L~t11J L* a* b* 

100 : 0 30.0" 10.8° 26.2° 

75: 25 24.1° 12.5d 22.7b 

so : 50 21 .5c 14,1 C 19.8c 

25 : 75 19.Qd 14.8° 16.Sd 

0 : 100 17.3° 15.9" 12.5• 

~ on1nri1n1J1'11.Jfl\JLU91£l~IJUL~!J"lfl\mNOlll11£jR111JLLllln~1.Jnuvn..iN6~ (p < 0.05) 

LtliuuLviUlJR111JLLlllnllh..i1v1u18 LSD 

ri 1v11v1mR~Elll Hunter Lab ;u DF-9000 
1• = f'l1R111JN111l (0 : £ilil, 100 = N111l) 

r ~ ALLvt..i / iMu1 (+ = ALLOl'1. - = (Mlu1) 
:s• :sYa :s• :s 1' a l" ~ 11L'r1~£l'1 / 11\J1L'1\J (+ = l'I L'r1fl!N. - = l'I\J1L'1\J) 

EPl11R')'U 

" >J::111>JEE'U : n1::L~t11J 

100 : 0 

75 : 25 

50 : 50 

25 : 75 

0 : 100 

..i ' (ni::YJ·n..1fi--1n1iru~'ll. 2530n) 1Jru::Y1~::'ll1l.JE>EJ'U 
.. .a- .. . 1 .. " .. l.J~11>-J'll\JL¥HJ-J 75.6 LLJEl'B'll\Jl11 (ni::Yli1-..1 

., ::: ..i 1" .: 1 a11:11,ru~'ll. 2530'lJ) i;i-..1trn L>-JEl ,in,::L~tJu u 

tli>-J1ru~>-J1n~u A,1>-J-Eu~-:1 L~>-J.ffum>-J~1~u u~ 

tli>-J1run,::Lf m.Jvl1ihJjjN~~Elf'i1 pH (p ~ 0.05) 

. .:.ill ... .. 
fl')1>J11'U (WE1L"11'UPI) 

37.SC 

37.5° 

37.7c 

39.2b 

41.8° 

pH 

5.8" 

5.8" 

5.8" 

5.81 

5.9" 

~ ommi1nu(li1..inu1uR£1tr1J\JL~U1f1\JLLNlil'111£iR111JLLllln"h"nuvn..iNMi (p < 0.05) 

.tJiurnviul.J91111JLLt11m1h '11v1u1E LSD 

~ -s::>u1ms uvi1~m.11«~vion1s 1-11lm.1 Drl 29 auui1 4 t~Elu11Ja1Au - eu:::nAu 2552 
1
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msiJlPUU'lthwsnu:uwwmms:1oeu 

5.n1, t1 ,:: Liiun1,viu1i'1J11£h1 Nu; l 11 ~ 
V 

Lih'1iJ1!J 

dhnhll1t4 in ).J :'111 lJ N 1111vi1 -En,: Lf tJU ., 
I .-iii IV I 0 

V1 {;) LL VJU).J !:'1J1).J El ElUV1011111 N1U 50:50 ).J1V11 

n111.h: L!iUl'!CUll1Y4V11-J1..h: N1'Vli).J erN (1J11~ • • 
J1win).J:'1J7).J~-J1u~1tJviiiN1u{;)NUV1 '1JU1{;) 50 

iJ ~a ~1111 w,mmtJ1-Jn11ihtu Li'.IULL1UtJ11Wll11-J 

l-111lJl1U1U,:mru 0.5 L'11U~L).JtJ11 4-5 .ffu 1J11~ 

1 u Cl-JU(;) Ntin) V1 (;)NEJ1Jllrn~uiln 1-1i!-J Lllw~r, LL 'VlU ' ., 
'llO-Jn~miJ1l1).J1tJ-.S1u1u 200 1-1u (nt-i).JLU7l1).J7tl 

' ' 
~El u1-11-1~i!ijo1ucJv1:,-,11-J 30-45 iJ i-JLWA'l!1t1 ' ' ., 
LL-..l!:LViAl1~-J ~1nuiL1ru).Jl111'Vltl1~tll1Eln11i!i11'Vlt1 

LL~!:~!:LL1n1n~L~tl-J} ~1tJ1n 9-point Hedonic 

Scale Test (1 == 1~'l1El1Jmn, 9 == 'l!El1J).J1n) 

U 1: L!i UN f:l ~ 1Ul-l 11 ).J'l!EllJ 1{;) ti 11 ).J U
0

1 N ~ ).J 1 

1L\ol11!:"1~1t111.J1LLn1).J SPSS L~Ell111"11LU~tJ i1-J 

Lllun1,~ufimrn n11 tJEl).Ji'1J'llO-J Nui1111-lviij 1J1 0 ., 
N~IJlllCU'1viL~i'1Jn71W('l.JU1 Vi1J11 N1Jiln1-1iin1, ., 
tJEl).J11J~1UW'll1~ LL~!:\ol11).J'l!El1J 1{;)t111lJOV1 U ., 

.., <11111 '" .iiJ 
1::{;)t1'l!El1J).J1n 1-lEl Lvnnu 7.9 LL~:: 8.0 (111111-JVJ 

12) LLN{;)-J11 ij1omNLilu1u1~vi~::1-Ell1win 
• " ,3 .. .., 

).J!;'1J1).J'Vl'Vl{;) LL V1U{;)1tln1: L~ tJlJ'Vl EltJ111 t'11U 50:50 

LucJ{L-nu~ Lllu~um.Ju1un11N~111 

,nn.1ii 12 n111.h::L~w~rumwm-.1tl1::tnV1~lJNN 

1(,luijui11l1-1LiJ1t1mu 200 AU 

7.9 8.0 

,., 
~1nn71W('l.JU1N1111Nal11Jl(U'1U1Win).J:'1J1).J ., 

wui1 N1lJ11C11-Em: LitJtJVl(;) LLYl\J).J!;'lJ1).J£iEl\J 1~ci-J 

50 L 1J El, L -nw~ LL~: N 1111vi1-Ewi n~mrn 1 w 6 ., ., 

LUEliL-nu; J1tJ11-..itiu 30 LuoiL-nu~ ihiJ,._ • 
1~i'un11tJEJ).J11J).J1ni!~{;)R1l111J-J1u1~t1d 

'DEJLftUEJLLU:: 

d1,-,1un11 H Luo{ L-nw~110-Jwin~l1mn: ., 
"~""' .. \ol-JIJlEl-J'lJUnlJWU~ q~n1-..i U~!:\ol11).JN(,11J£ 

~1!.J 

., ... 
LilOft1"'fEJ1'1£N 

n1::V111-JN11l11CUN'll. 2530n . • 
n1-JLV1WlJl11U\ol1: m:V111-JN1il11(U~! 

. 2530'11. iJ::111i.10£lU. n1-JLYIVilJ~~• --- . 
n1!:V111-JN17l11CUfl''lJ . • 

v.; ni'1U [£lElU 1~u). 27 ni.imiwn 2552 
V • 

~1n: http://th.wikipedia.org/wiki 

Lvlqi~uVli n11ru1>Tt11-J~. 2545. m,m.1, • • 
lv.,lflu. m-JLV1'1-'ii.1mu\il1: L~El-Jw1 .,..~ • 

Nmuun11LLWV1LJLLNu1V1t1. 27 n).Jmwun ;_-• ,// .,r ~• 
m::L~!JtlLLA-:1 [ElEl'U L~'U). L'lJ1(1-J~1n: ~ 

i ttm.d t am .moph .go. th/produ :· 

champion/herb2.htm 

a1-ni.-it1,::lv1:1u~1nY1; n [oou1~uJ. 1s ~iu,- • 

2552. L-n1ci-J~1n: http://women.sa 

com/health/herbal/herba1_52961.pr: 

a 1,lt1niu, atun-:i [ElElU1~t!). 22 WC)1ff • 
2552. L'D1C1-J~1n: www.vcharkarn 

vcafe/46157 - 41 k 

N°1tl'n-J1U W('l.JU 11'Vl !.J1A1 NIJl {LL~: L V1 A 1t: r 

LL~-J'll1~. 27 n).Jmwun 2552. v.;niR1 
' 

lR [m:iu 1~t!J. L-ihci-Jv7n: www.biotec o-

AV1D1('1.J,! L~A?li. 2543. n1,fin1t1tlijn;v-i 

Ln.-i iJ1A1il~n1::u1~n1 1 NiMi: 

LUI:: LPl1 Lf V11J £1-:1 l fl EJ • 
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